SUMMARY Symptomatic cysts of the telencephalic choroid plexus are rare. This is a paediatric problem, with the oldest patient being 10 years old. Pertinent cases from the literature are reviewed. The case of a 9 year old girl with suboccipital headaches made more severe by lying on her right side or on her abdomen is discussed. Physical examination was within normal limits except for evidence of early papilloedema. The cerebrospinal fluid pressure was normal, and the protein was not elevated (32 mg/100 ml.). The brain scan showed a left frontoparietal mass near the midline, and the electroencephalogram was abnormal. The pneumoencephalogram demonstrated a mobile, pedunculated mass in the left trigone which approached the foramen of Monro when the patient assumed the head-erect position. A transcallosal approach was used and the cyst was easily removed. Postoperatively the patient has done well and is currently asymptomatic and without headaches. The significance of the presenting symptoms, the cerebrospinal fluid and brain scan findings, as well as the surgical approach, are discussed.
Headaches are a common presenting complaint, and an evaluation of this problem is made frequently by all clinicians. A child who complains of a headache which is related to assuming certain positions may be harbouring an intraventricular tumour. Walter Dandy (1934) noted that tumours of the lateral ventricle comprise only 0 75 % of intracranial neoplasms. In 1934 he stated, 'I know of no instance when a cyst of the (telencephalic) choroid plexus has caused symptoms . . . . While it is by no means improbable that cysts of the choroid plexus may at a later date be found to cause obstruction to the (lateral) ventricular system, the great frequency of cysts without any evidence as yet of one causing symptoms is proof that such an outcome will, at least, be rare' (Dandy, 1934) . Since that time two cases have been documented in the literature (Baker and Gottlieb, 1956;  de la Torre, Davis, and Crandell, 1963) . This presentation provides the third case of a telencephalic choroid plexus cyst which was symptomatic. The mechanism of intermittent obstruction of the foramen of Monro by a large, pedunculated cystic mass is graphically illustrated by pneumoencephalography. The consistent finding of normal cerebrospinal fluid and the presence of significant brain scans are described and a review of the literature is provided. A transcallosal approach to lateral ventricle masses is recommended because of its relative ease and the resultant good visualization of the lateral ventricle without requiring the sacrifice of any neurological function.
PATHOGENESIS
Cysts of the telencephalic choroid plexus have been found in from 57 to 64% of serial necropsy studies (Findlay, 1899; Dunn, 1954; Shuangshoti and Netsky, 1966a) . Several theories have been presented to explain their occurrence, but the most acceptable explanation is provided by Shuangshoti and Netsky (1966a, b (Shuangshoti and Netsky, 1966a) . The ages of the three patients with symptomatic cysts were 4, 9, and 10 years. Second, only a very few of these cysts become symptomatic, because of the critical relationship which must exist between the size of the cyst and its proximity to the foramen of Monro. Because most cysts arise in the glomus, they must attain sufficient size to extend rostrally to the level of the foramen.
REVIEW OF CASES
In 1876, George Brown recounted the history of a 4 month old white male who presented with a threeday siege of intractable vomiting. By the ninth day of illness, the infant 'took no notice of any person or thing; the pupils were widely dilated and there was lachrymation of the left eye; no paralysis or convulsions . .. There was no bulging of the fontanelles, but the left parietal eminence was markedly more prominent than the right' (Brown, 1876) . The patient expired the next day. At postmortem examination, there was a cyst arising from the choroid plexus of the left lateral ventricle, which completely filled this cavity and protruded through the corpus callosum and between the hemispheres, touching the dura mater. The walls of the cyst were extremely thin and translucent, being filled with clear serous fluid. No histopathological description was provided. This is the classic article, but as noted by Dandy, the absence of histological data 'makes such speculation idle' (Dandy, 1934) . Without this information it cannot be determined if this was a cyst of the choroid plexus. Baker and Gottlieb (1956) described the case of a 10 year old white male who presented with a fivemonth history of intermittent headaches. It was noted by the child that changes in the position of his head produced severe bi-frontal headaches. The patient stated that upon assuming the supine position his headache subsided, but while in an upright position with certain head placements, the headache became intense. This headache was associated with nausea and vomiting, and on one occasion, with the loss of consciousness. Examination of the cerebrospinal fluid revealed a normal pressure with a protein of 30 mg/100 ml., and 8 lymphocytes/cu. mm. A ventriculogram demonstrated an intraventricular mass in the left lateral ventricle in the region of the trigone.
A left parieto-occipital craniotomy was performed with an approach through the superior parietal lobe entering the posterior horn of the lateral ventricle. A bluish-red cystic tumour measuring approximately three-fourths of an inch in diameter was found situated in the choroid plexus. The base of the cyst was exposed, coagulated, and completely removed. During the procedure the structure ruptured and clear fluid with an appearance similar to cerebrospinal fluid was released.
Microscopically, the cyst was unilocular and the walls were friable, very thin, and composed entirely of fibrous tissue elements. The On physical examination there was a 2-dioptre papilloedema OS present, and 3-dioptre papilloedema OD. The remainder of the neurological and physical examination was within normal limits.
Routine laboratory estimations were within normal limits. On spinal puncture, which was mildly traumatic, the opening pressure was 150 mm of water. There were 2,750 red blood cells c.mm and the protein was 32 mg/100 ml. of CSF. A second cerebrospinal fluid specimen was obtained at the time of the pneumoencephalogram and the protein was 33 mg./100 ml., and no cells were present. A brain scan using technetium99 revealed a left frontoparietal mass near the midline (Fig. 1) . The electroencephalogram demonstrated diffuse slow wave activity. On pneumoencephalography a 17 x 14 mm, pedunculated, mobile choroid plexus mass was identified at the medial aspect of the floor of the anterior body of the left lateral ventricle. In the brow-up position, the mass lay several millimetres dorsal to the left foramen of Monro, but in the head-erect position the mass moved forward into a position capable of producing at least partial obstruction of the cerebrospinal fluid passageway (Fig. 2) . There was a moderate enlargement of the left lateral ventricle in comparison with the normal size of the right lateral ventricle (Fig. 3) .
A frontal flap was turned and a transcallosal approach was used. The left lateral ventricle was opened and a greyish mass measuring approximately 20 mm in diameter was noted extending from the glomus. At this point in the procedure, the mass was ruptured and a clear fluid similar to cerebrospinal fluid extruded from this cystic mass which collapsed. In the trigone a mass of tissue compatible with choroid plexus was noted. This was excised at the base, haemostasis being assured by application of tantalum clips to its vascular base. There was no blood loss. After this, the closure was secured.
On examination of the tissue specimen, it was found to balloon out into a large cystic mass when placed in a fluid medium. On microscopic examination it was a thin-walled, cystic structure with delicate vascular spaces and loose connective tissue. This appearance was compatible with distended choroid plexus (Fig. 4) .
The patient followed an uncomplicated, headache-free, postoperative course for eight months. Then a series of seizures prompted her readmission to the hospital. All (Witcofski, Janeway, Maynard, Bearden, and Schultz, 1967) .
The surgical approach is also important. De la Torre et al. (1963) discuss a vertical incision and transection of the cortex in the posterior parietal region, noting that it avoids damaging the functioning cortex. However, this leaves the surgeon lateral, posterior, and superior to the tumour, making exposure of the main vascular pedicle of the tumour difficult, as the initial step. Therefore, they proposed the use of a horizontal transcortical incision along the posterior portion of the middle temporal gyrus which would permit the surgeon to elevate the tumour and to clip the feeding vessels, the choroidal arteries, which usually enter the lateral ventricle through the choroidal fissure. Severe, and sometimes permanent, dysphasia has been reported as a consequence of this approach when the cortical incision is made in the dominant hemisphere.
The transcallosal approach is highly recommended for telencephalic intraventricular tumours. A standard frontal flap is fashioned and the dura mater incised laterally and reflected medially to the superior sagittal sinus. The sagittal portion of the frontal lobe is retracted laterally and the pericallosal arteries are identified and separated. The anterior corpus callosum is then incised and the lateral ventricle entered. From this vantage point masses can be visualized and removed with relative ease. A transcallosal approach is advocated because it can be accomplished with relative ease, good visualization of the lateral ventricular system is provided, and this procedure does not inherently produce any neurological deficit.
